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TECHNICAL  SPEC IPICATIQNS „POR-  BRICKLAYINa 
"Mt  CONSTRUCTION  OF 
THE  HUNa-CH*I  OOKfe  OVEN  (DRANT) 


[This  is  a  full"  transla^^^  an  article  sub- 

mlttecl  by  the  Capital  Construction  Department ,  Ministry 
of  Metallursical  Industry,  appearing  in  Ohien, 

she  (Metallurgical  Conatruction) ,  No  12,  Peiping,  dx 
April  1959,  pages-  9^iiv} ;y: y'; ; 


No  lo '■  Thea4  .itchnicaX  s:p3Q,if  io^tlons  are  .  suit" 

able  for  the  bricklaying  and  c6'GatrUction  of  •  the  Red 
5’lag  (Huns-ch‘i)  No  3'and  Red  Flag  No  2' coke- ovens. 

Np  2."  The  bricklaying  pf  , the- coke  ovehs  . should 
be  carried  but  according  th  desisni  ‘  •'  - 

No  3o  The  bricklaying  of  the  oven  structure  may 
only  be  cai-ried  out  after  its  center  line  and  founda¬ 
tion  elevation  have  been  examined  and  found  to  meet 
specifications. 

No  4,  v/hon  the  construction  of  the  oven  struc¬ 
ture  is  carried  out  during  the  winter  or  ‘ 

work  shack  should  be  set  up.  The  work  snack  shouxd  be 

heated  during  winter. 

No  5.  Refractory  materials  meeting  requirements 
should  be  used  in  the  bricklaying  and  construction  of 
coke  ovens.  Refractory  brick  blanks  (p'i)  snou3.d  not 
be  used  in  the  bricklaying  and  construction  of  coke 
ovens. 

No  6.  The  mixed  use  of  clay  bricks  and  silica 
bricks  is  forbidden. 


No  t.  The  sorptlcn  of  any  moisture  by  refractory 
bricks  should  be  prevented*  Every  Of f Oft , Should  be  made 
to  store  special  shapes  of  clay  brick  tited  for  the  verti¬ 
cal  flue  section  in  the  1(farehouSei  otherwise,  measures  to 
prevent  them  from  sorbitig  ^tiy  itoisture  should  be  adopted. 

Refractorj^  clay  bricks  and  allica  bricks  must  be 
storfed  in  the  vrarehouae* 

No  8*  During  bricklaying,  a  wooden  hammer  is  to 
be  used  in  putting  the  bricks  in  place*  The  uSfe  of  a 
metal  hammer  is  f orb iddenfl.'  .  ^ 

The  processing  of  bricks  [cutting  or  chipping] 
after  the  brick  structure  has  been  laid  is  not  allowed. 

No  9o  The  method  of  adhering  and  squeezing  the 
mortar  should  be  used  in  bricklaying*  The  joints  between 
bricks  must  be  completely  filled  and  there  should  be  no 
empty  gaps. 

No  lOi  Before  the  actual  laying  of  the  coke  oven, 
representative  brick  layers  of  sections  of  complicated 
structures  should  be  pre-laid  or  dry-arranged. 

If  necessary,  the  arrangement  of  the  layers  of 
bricks  of  the  slanting  flue  duct  area  may  be  altered. 

No  11.  Special  shapes  for  the  vertical  flue 
should  be  selected  on  the  basis  of  the  longitudinal  dimen¬ 
sion  of  the  carbonization  chamber  before  the  start  of 
construction.  Bricks  \irlth  different  tolerances  [bricks 
of  slightly  larger  or  smaller  sizes]  should  be  placed  in 
separate  piles  and,  during  construction,  larger  and 
smaller  bricks  should  be  used  together  to  guarantee  an 
evenness  of  the  brick  joints. 

To  guarantee  that  the  slanting  flue  duct  will  be 
in  its  correct  position,  standard  bricks  for  the  slanting 
fiuetsduot  section  should  also  be  examined  or  spot-checked. 

No  12,  For  the  laying  of  each  section,  a  guide 
line  should  be  used. 

No  13©  The  spacing  of  the  brick  joints  of  the  re¬ 
fractory  structure  is  to  be  examined  with  a  thickness 
gauge.  The  width  of  the  thickness  gauge  is, 15,mllll- 
msters  and  its  thickness  is  equal  to  the  spacing  of  the 
brick  joints  to  be  examined  as  specified  under  these  spe?*- 
clflcatlonso 
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No  14o  .The  specif ieatlons of  the  fire  clay  used  In 
hrlclclaying  is  given  In 'Table  1« 


.  Table  1»  Fire  Clay  Specifications 

_ I  I  .1.1111111  IJ  tiiiiwi.  I  ri  . --I  infill  I -  I  '  ‘  . 

Item  Type  of  ,  Fire  Clay  ,  Specifications 

No  '  Brick  ■ '  Used  ■  ■  .  and 

Requirements , ' 


1  Silica  brick  Low  -i emperatur e  ..  Operating  t emper- 

sllioa  fire  clay  ature  between 

.  1,000  -  1,350°C. 

2  Clay  brick  .  -Fire  olayv^ :.;.  •• ,.  .■  Second  class  medium 

graluo 

3  Red ,  brick  ■  1 ),  Fire  clay  ;for,  .;  Second  class 

o/en  .roof:  '  ,  ■■■;  medium  grain* 

•  :  2)  Surface,  of  oven  ;.  ..  .  .. 

'  ,  '  '  r  '  ,  roof  ; 

.Fire  clay.  50^:  Second,  class  ' 

.medium,  grain*- 

.  Cement  30^  •  No. 200  ordinary'  : 

silicate,  cement-!  , 

'  ■  ,  ■  or  slag. .s.li-ica.te':. 

.  cement*. 

River  .sand  .  Grain  size  smaller 

:  than  3  millimeters. 

3)  For  other  sec-  Second  class 

.  tlona,  ,use  2> ;  .  :  .medium  grain- fire 

parts  fire  clay  clay  and  No:  200 

and  1  part  oe-  ordinary  silicate 

ment,  ,  cement  or  slag 

silicate  cement* 


Ho  15«  Use  a  mortar  of  semithick  consisteticy  In 
the  laying  of  bricks.  The  mobtar  must  be  prepared  with 
clean  water,  .  ' 

Note;  A  mortar  of  Semithiek  consistency  is  otie 
that  is  prepared  by  adding  50Q  litebs  of  water  to  every 
cubic  meter  of  dry  material. 

No  16.  The  brick  •Joint  spacing  of  the  refractory 
structure  is  5  -  6  millimeters,  / 

The  brick:- Joint  spacing  of  the  red  brick 
structure  is  5  -  9  millimeters. 

No  17.  The  difference  between  the  dimensions  of 
the  brick  structure  and’  the  designed  dimensions  should 
not  exceed  the  tolerances  specified  in  Table  2, 


Table  2,  Permissible  Error  in  Bricklaying 


Item 

Value  of  Error 

No 

Type  of  Error 

(tolere,nce)  (mm) 

1 

Elevation  ei’ror: 

1) 

Foundation  surface 

2) 

Surface  of  bottom  support 
of  red  bricks 

-30 

3) 

Surface  of  slanting  flue  duct 
brick  passing  bottom  brick 

layer  of  oven  roof 

±5 

4) 

Surface  of,  top  layer  of 
slanting  flue  duct 

+  5 

5) 

Surface  of  topmost  layer  of 
vertical  flue 

±  7 

6) 

Surface  of  oven  roof 

+20 

Table  continued— 


7)  Elevation  difference  betwOeh  bottota 
Of,  vertidni  fide  and  -idP  df  ‘  Oarboni 
ZatiOtl  dhSltiibei:'  adjacent  tO  it 

2  Error  of  verticality; 

1)  Wall  of  carbonization  chamber 

2)  Combustion  chamber  and  slanting 
flue  duct  “oven  head'* 

3  Error  in  linear  dimension; 

1)  Center  line  of  combustion  chamber 

2)  Length  of  carbonization. chamber 

3)  Width  of  carbonization  chamber 

4)  Cross-sectional  dimension  of  air 
>and  waste  -gas  duct  at  bottom  of 
vertical  flue 

5)  Diameter  of  coal  gas  opening  at 
bottom  of  vertical  flue 

6)  Center  line  to  center  line  distance 
of  coal  gas  opening  and  air  hole 
along  longitudinal  direction  of 
carbonization  chamber  , 

4  Local  disalignment  of  brick  structure, 
(to  be  examined  in  all  directions 
with  a  le5  meter  wooden  guide  ruler 
and  the  spacing  between  the  guide 
ruler  and  thebrlck  structure  is  the 
measure  of  crookedness  disalignment; 

1)  Lower  bottom  of  first  layer  of 
vertical  flue 


Table  continued— 


2)  Wail'  0^  oal'bbnlfeiatlidn;  chamber^ 

3)  Combustion  dhamber  oven  head 

5  Width  of  expansion  joints 


Note;  In  the  survey  of  .el®vat Iona,  the  dimensions 
of  sections  may  be  accurately  determined  with  a  line  rod 
(hsien-kan)  from  the  standard  base  point* 

.  No  18.  Before  laying  the.,  bo t ton  [or  base],  the 
center  lines  of  the  varlbua  combustion  chambers  should  be 
accurately  determined  on;  the;  S:lde'.:Of  the  foundation  on 
the  basis  of  the  center  lines  of  the  two  carbonization 
chambers  at  the  ends  of  the  oven  (a  lengthwise  ^heng” 
lieh  piao-pan"  [some  kind  of  measuring  or  dividing  de¬ 
vice]  may  be  used).  .l,* 

The  boundary  lines;  on  the  machine  side,  the  oven 
side  and  at  the  head  of  tjae  furnace  should  also  be  deter¬ 
mined  in  advance. 

No  19.  ^^ds  with  marked  dimensions’' should  also 
be  placed  on  the  aides  of’ithe  machine  and  the  oven,  so 

that  the  exact  elevations  of  the  various  layers  of 

bricks  could  be  controlled*  .  ;  r 

.  No  20,  The  center  lines,  boundary  lineis  and  the 
elevations  of  the  important  layers  of  bricks  should  be 
marked  with  ink  lines.  d:he  accumulated  error  of  the 
marked  lines  should  not  exceed  two  millimeters . 

No  21,  Before  laying  the  base,  local  spots  on 
the  foundation,  which  are  not  even,  should  be  cleaned 
and  then  evened  out  with  mortar  in  which  the  cement  to 

sand  ratio  is  1;3. 

No  22.  The  arches  (spans  of  less  than '500  milli¬ 
meters)  of  air  and  waste  gas  ducts  at  the  heat  storage 
chamber  section  may  be  laid  "t  ui-t  al  [literally , 
could  mean  after  the  construction  framework  has  been  re¬ 
moved]. 
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Wo  23»  Wedge-  shaped  bricks  should  be  liSed  In,  laying 
the  arches  of  the  heat,  storage  bhamber  and  the  brick 
joint  spacing  should  b©  twO  millimeters i 

No  24,  In  the  ti^aUgUiar  'area  betweeri  the  two 
arches  of  the  heat  storage  Cheml^or*  broken  pieces  of 
bricks  with  thick  mortar  may  be. used  to  fill  sections  of 
less,  than  half  a  brick  wide.  However,  compactness  should 
be  guaranteed. 

No  25,  In  laying  the -deyell ing  layer  of  the  heat: 
storage  chamber ' archeS ,  attehtion  should  be  paid  to  the 
layers  of  bricks  in  the  center  arid  On  the  two  sides.  For 
this  reason,  lengthwise  and  crosswise  lines  should  be 
used,  .  ,  ,  ^ 

No  26,  Braces  inside  the  oven,  used  to  stabilize 
the  oven  colums,  should  be  accurately  placed.  Only  after 
their  elevations,  center  lines,  and  their  extended  sec¬ 
tions  have  been  checked  and  found  to  meet  specifications, 
and  after  they  have  been  held  firmly  with  a  thick  mortar 
is  the  layer  of  bricks  above  allowed  to  be  laldo 

No  27,. .-The  various  ducts  oh  the,  first  layer  of 
the  slanting  flue  duct  should  be  laid  only  after  their 
dimensions  have  been  marked  according  to  the  design. 

No  28,  The  center  dividing  walls  of  the  coal.. gas 
and  air  ducts  at  the  connecting  flue  between  the  oven 
halves  (pan-lu),  at  the  coke  oven,  and  at  the  slanting 
flue  -duct  areas  should  be  very • carefully  laid.  The 
bricks  of  the  .dividing  wall  should  be  staggered  with 
those  of  the  oven  wall  and  the  expansion  Joint  of  the 
dividing  wall  should  be  placed  inside  the  wall. 

No  29o  Before  laying  the  first  layer  of  the  ver¬ 
tical  cpal  gas'  duct,  the  bricks  should  be  dry-arranged, 
their  Joints  examined  and  the  position  checked  with  a 
large  ruler  to  make -sure  that  design  requirements  are 
met,  and  then  lines  for  the  upper  and  lower  layers  of 
bricks  should  be  marked  before  actual  laying  begins. 

No  30»  In  laying  the  slanting  flue  duct,  the  brick 
Joints  should  be  solidly  filled  to  prevent  the  intermixing 
of  coal  gas,  air  and  waste  gases. 
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No  31*  The. rdlmensloria  of .  the.  first  layer 
and  v/aste  gas  sia^tihS  flue., duet,  ‘Should  be  marked  on^ the 
lower  brick  sthuc^reUbefore;.  its  actual  laying  begin  .  -  • 

Tin  The  .vertibality  .of  :the  coal  gas  duet  should 

he  checked  ^ith:i  temptt^^  dlatoeter  of  ; 

^  -  ‘^-T^e  erroh:ih>e^icail§:o  ' 

waste  .gas  ducts  should  not  be  larger  than  four  milli¬ 
meters*  ^  .  .  ^  • 

;  No  53.  E^P&hsibii  \jhdn|a,;and  slld^^ 
be  left  according  tp  ,the  .dealgni^  ■  Nq:  mortar'  Is  placed 

beneath  , the  sliding  iolnt.,, paper c.,:.  • 

No  34.  Before  the  various  ducts  are  covered,  loose 
mortar  Ll  other  debrtB.  lnaiao  , the, duct e:  .-should  be  cleaned 

,  No  36.'  The  'first-  laj^or;  of;:  bricks,  .of 
■niift  ’inHv  be.  laid  ohly  after;  thp  accuracy  of  the  center  • 

line  of  the' combustion  chamber,  and;  tho.  parked  lines  fu  _ 

tJe Vlhh  bf  ?Se%arbohlsatlon  chamber  have  been  checked. 

'  noai  Stas  ,  dir  and  waste  gaa  openings  .of_- the 

tcpm6St^hricriafllo,?:he,..lant^ 

be  checked.  .... 

'  N<j"36'r Before  •  the  ^  Idy lng;,pf  . the  P ir st  layer  of ^ ^e. 

vertical  file,  .'the  bricks  should  h®.  dry-arranged,  tbelr.  ■ 

Joints  examined  and  the  upper  - 

with  a  lar^e  ruler*  and  then  iinee  lor  xiuw 

lower  ,  'Layers  .;:Qf  bricks  should  be  marked  .‘before' actua  ■ 

laying  of  bricks  of  the  vertical  flue  should 

not  cover  up  the  coal  gas*  air  and  waste  gas  openings.  ^ 

^  ^  ivfA  "^*7  n^h  p  vai?t  io^al  Ity  ^on  the  , 

Chamber  ■hll-c?t\r?lf|flahr  f,b^^^  df  : 

cal  flue  .  should  be  .strictly,  maintained.  ..  .  r  .  .. 

’iiTW'’X'A  The  laving  of  the  vertical  flue  should  be 

made  .with  ."mortar  on  both  '’ihfb^S 

on  ;bp.th,;  tpudblng  brick  surfaces  '.before  laylngl.,  ine  , 


Joints  should  be  solidly  filled  aM  these  both 

aides  of  the  vertical. flue  should  be  sadotnly  grooved 
as  the  laying  prbferesseli  '  ^ 

No  39.  The  bditb4  lihing  bi^icM  .tl?e  Cdi’boriisa- 
t ion  Chathber  should  be  l&id  after  rdUr  i  or  Hv'e  layers  of 
bricks  of  the, Vertical  flue  have  beeh  l&ld. 

The  bricks  should  be  selected  in  ad V'dhce  according 
to  their  width,  and  bricks  of  larger  and  smaller  tolei*“ 
ances  [from  standard,  dimensions]  should  be  laid  on  the 
sides  of  the  oven  and  the  machine,  respectively. 

No  40.  In  laying  the  vertical  flue  dividing  wall 
bricks  of  the  half  oven  (pan-lu)  connecting  flue  in  the 
center  of  the  coke  oven,  special  attention  should  be 
paid  to  the  solid. filling  of  the  brick  Joints.,  The  lay^ 
ing  of  the  center,  dividing  wall  bricks  should  be'  alter¬ 
nated  with  that  of  the  special  shapes  on  the  two  sides 
and  should  not  be  done  afterwards. 

Note;  Bricks  of  larger  tolerances  [believe  to 
mean  bricks  larger  than  standard  dimensions]  should  be 
selected  in  the  laying  of  this  center  dividing  wall* 

No  41,  In  laying  the  furnace  head  (’'lu-t’ou") 
of  the  combustion  chamber,  the  bricks  should  be  care¬ 
fully  processed  to  guarantee  that  the  brick  Joints  will 
fit  tightly. 

No  42,  The  laying  of  the  vertical  flue  should 
start  from  the  head  of  the  oven  and  ’'ya-hslen"  bricks 
should  be  placed  Inside  the  Wall. 

No  43o. After  five  or  six  layers  of  the  vertical 
flue  have  been  laid,  the  bottom  part  should  be  cleaned 
and  ’’t ’lao-chleh  [literally  regulating]  bricks  should  be 
placed.  Moreover,  steps  should  be  taken  to  prevent  the 
coal  gas,  air  and  waste^gas  openings  from  being  clogged 
up  or  damaged. 

No  44,  Before  the  covering  layer  of  bricks  of  the 
vertical  flue  is  laid,  loose  mortar  and  debris  inside 
the  vertical  flue  should  be  thoroughly  cleaned  out. 
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No  45.  In  lay i&s  the  covering  layer  : 

of  bricks  of  /the  vertld^^  flue,  attention  shoull  be  paid  :  • 
to  the  firnmeas  of  the  bricks  and  the  squeezed  out  mortar 
should  be  cleaned  away  iinmed lately* 

..  -■  •  •  --i  .  '-S-V  :  "  ;9h A’? ’ 

'  No  46  ^  Large  bricks  should -be  used  fo'r  the  cover  of 
the  carbonization  chamber.  /This  cover  may  also  be  in  the 
form  of;, an^arch. .. v  ' 

.  Note*,;  When  large  bricks,. are;  i4sed|  expansion  Joints  • 
should  be  left  bn  the, sides  pi/  bricks . 

The  suggested  ddmensipns  of  the^ large  bricks  are 
410  X  140' X  113  mllliiietera>^ 

' No  47. in  laying  the  observation^  on  the  top 

of  the  oven>,  attention,  shou^  paid:  to  the  ''verticality 
of  the  hbie:^' ,■  ^  ■  ■ 

No  48.  Water  should  not  be  poured  onto  the  red 
brlcks;used  for  the  laying  of: ^t^  roof* 

No'  49.  Orylng  , oven  openings,  shouid.^b^  l®i't  on  the  , 
side  of' the  wall  on  the  upper  part  of  the  vertical  flue. 
The  shape , of  these  openings  should  make  It  easy  for  them 
to  be  plugged  with  wedge  shaped;  plugging, hr Iphs  of.  simi^  ■ 
lar  dimensions'.  ::  : 

No  50.  The  drying  bed  of  the  drying  oven  shPuld 
be  laid  dry;.with  clay  bricks.  ,  v 

No  51.  The  Ghee kerwork  bricks  of  the  heat  stbrage  ., 
chamber  are  laid  dry  [without  mortar].  Expansion  Joints 
should  be  left  between,  the  chec kerwork  bricks  and  the 
walls,. and  these  Jointsvare  not  filled  with  auy:  materiel. 
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APPENDIX 

i*  PhyaidAl  arlja,  d^ifetnlcal  properties  and.  particle 
size  compositiorl  bf  loW  tldlperature'-allioa  fire  clay. 

1)  Physical  and  .cheniic.aX.  pSrbpertles: 

.  Table  3.  Physical  and  Chemi¬ 
cal  Properties"  of  liOW' Temper¬ 
ature  Silica  Fire  Clay 


Low  Temperature  Silica  Fire  Clay 


Chemical  composition  (on  the  basis  of  asked 
material) 

Si62  not  less,  than  85^ 

AlgOj  not  more  than  8^ 

Degree  of  fire  resistance  not  lower  than  1, 580^0 


2)  Particle  size  composition: 

Residue  on  bne-mlllimeter  sieve,  not  more  than 

'three  percent;  material  passing  through  a  sieve 
with  900  openings  per  square  centimeter,  not 
more  than  90  and  not  less  than  60  percent. 

Note:  if  a  sieve  with  900  openings  per  square 
centimeter  is  not  available,  testing  may  be  made  pn  the 
following  basis:  residue  on  one  millimeter  sieve,  not 
more  than  three  percent;  material  passing  through  0«5" 
millimeter  sieve,  not  less  than  90  percent. 

2,  Physical  and  chemical  properties  and  particle 
size  composition  of  ordinary  fire  clay, 

1 )- Physical  and  chemical  properties: 
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Table  d*  Physical  ,  and  Chemi¬ 
cal  Properties  of  Ordinary  Fire 
Olay 


Class 

begree  6i 
fire.  re.-;.;,.,. 

sistance 

(OO) 

Consent'  of 
.^-.Prepared, 

'  Material '  ■ 

(f) 

'.‘^.bdnteht  of 
. ,  Cr.ude,  Re-; 
fractoi^' 
Clay  ifl 

Moisture 

Content 

w 

Class 

I 

not  lower  * 
than  1,716 

Vo 

-50 . 

not  more 
than  8 

Class 

II 

not  lower 
than  1,650 

■  " . '<■ .,<<<*.%  rV- 

'40  ' 

not  more 
than  8 

Class 

III,: 

not  lower  -; 
than  1,580 

not  more 
than  8 

2)  Particle  size  composition: 

Table's,  Parti6ia''S'i’ze  Com--'' 

‘  posit ion 'df -Orainary- Fire  Clay  — ■ 


Sieve’  Opening 
Size,  (mm)  ,  • 

.Pine  ■ 
'■.’■Particie 

■  •'  liedium 
.  P6U?tlcle 

■  Coarse 

Particle 

;.0*-5-;- 

OS' 

2,0 

100^  ^ 

97fo 

4.0 

-  ■  '  100^:- 

TBCHlildAL .  SPECiFlCAiPlONS  FOR  BRIOKLAYINO  ..AND  ■ 
dONSTRUCTiON  OF  6s5“55  CUBIC:  METER  BLAST  FUE- 

naSEs  (draft) 


.[This  is  a:  fiiil  tt*aiislatlaia  of  6tn  artiol©  .sub- 
tnltted  by  tb,©  Oftpltai  ;Cpn'8t  Dapartmertt ,  Ministry 

of  MetalinrgibAi  appearing  in  yehiohin  Ghlen- 

ahe  (Me taliurglcal  Construction)*  No  12,  Peipirigi  21 
April.  1959,' :pagaa:  l2-l$:l3.:- . '> 


Chapter  I,  General  Specifications 

No  1.  These  technical  specifications  apply  to  the 
bricklaying  and  construction  of  6.5-55  cubic  meter  blast 
furnaces  and  .tpeir  hot.-,alr  furnapea  [air  preheating  fur¬ 
nace]., '.'.V  '.-.I 

No  2.  During  the  bricklaying  and  construction  of 
blast  furnaces  and  hot. air  furnaces,  the  environmental 
working  temperature  ahould  not  be- below  +5®C ,  “and  a  tem¬ 
perature  above  zero  Should  be  maintained  for  the  various 
types  of  materials  during  the  work  of  bricklaying  and 
construction. 

No  '3.'  In'  the  laying  of  refractory  bricks  and  large 
ref racf  ory ‘  concrete  blocks  |  the  joints  should  be  ..completely 
filled  with  mortar,  and  they  should  be  staggered* 

4,  When  natural  refractory  materials  < such  as' 
•'pal.-sba-^ahlh"  [1  it epaily',  white  sandstone],  etc.)  with 
the  same  characteristics  as  refractory  materials  are 
available,  they  may  be  used  in  place  of  the  clay  bricks 
of  the  fuimace  body  and-  the  hot  <alr  furnace.  ^  ^  , 

,No  5.  .  Bricklaying  and  construction  should  be 
.carried  but  according:  to  the  design. 

■  No.  6.  .  .’■'^ben  the  construction  of  two  sections  is 
carried  put  at  the  same  tlciie,  necessary  safety  measures 
should  be' taken.  . 
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Nb  7*  The  degree  of  fire  resistance  and  chemical 
dolpOsitioh  Of  mb k* tar  should  be*  donipartible  with  the 
bfidkii  vid'ed,- 

M  6*  Tko  dkeOkilags  of  brick  joint  apacinga  should 
be  made  with  a  thiOktieOs  gkuge  having  the  same  thickness 
as  the  required  brick  jo Irit  spaoihgi  The  specification 
is  consideredtb  have  been  met  wheu  thO  dOpth  extended  by 
the  thickness,  gauge  is  not  more  than  SO  millimetersi 

No  9o  The  physical  and  chemicalv propertios  Of  re¬ 
fractory  materials  should  meet  current  ref ractbry  mate¬ 
rial  standards  issued  by  the  Ministry  of  Metallurgical 
Industry. 

No  10.  During  storage j  refractory  bricks  and  fire 
clay  should  be  protected  from  moisture.  Refractory  bricks 
which  have  become  wet  should  be  dried  before  being  used 
in  construction. 

No  11.  Care  should  he  taken  in  the  transport at ion 
and  storage  of  refractory  products  to  prevent  chipping 
and  breaking. 

No  12.  With  regard  to  materiala  to  be  used  in 
the  different  positions,  Table  1  should  be  followed. 


Table  1.  Materials  Used  in  Different  Positions 


Item 

No 

Bricklaying 

Position 

Class  &  Grade, 
Refractory 
Brick  Used 

Composi¬ 
tion  of 
■  Mortor 

if) 

1 

Base,  hearth 

Class  I,  1st 

.  ■  .  j  ■ 

Prepared  clay  65-70 

grade  blast 
furnace  brick 

Crude  clay 
powder  '  30-35 

2 

Bosh,  waist 

Class  I,  2nd 

Prepared  clay  60 

..grade  blast 
furnace  brick 

Crude  day 
powder  '^0 
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Table  continued 


3 

4 

5 

6 


•  -Purnaca^  body  Oiase  ,11 »  2nd  Prepared  clay  50 

”  griid#'blag;:t‘:^^^^^^^  cia,y 

,,  furnace  brlclc  powder  ■■  50 

furnace  s.  CJa^s.  11^  let  Pi’epared  clay  50 
arch  roof  V  grade  hot'  air,  Orhde  clay 
• — - —  ,  ;  fi^rnnce  bl*ick  i)bwdel*  50 

Hot  4ar  fur-  Class  II,  2nd  Prepared  clay  50 
nace  wall  grade.»hat,.,air„  Crude  clay 

furnace  brick*  powder  50 

Hot  air  Class  ii,  2nd  Prepared  clay  50 

■  ■  ,  grad®  hot  air  Crude  clay 

fUriiaca  bi^ick  powder  50 


7  piaster ing  of 

base 


■  Fire  clay.  .70 
Cement  30 


8 


Outer  shell  Nd  50  cement  - 

brick  Red  brick  sand  mortar 

or  No  50  cement 
clay  sand  mor- 

-tv-  ■'■p.  ..  tor 


9  Space  between  '  ■  r.- 

clay ibrlck  and  or 

outer  Shell  '  - furnace  ash 


IQ.  Space  between 

clayi  brick,  and. 

.  ;  '  Iron; fSheall;..,"- 


Prepared  clay  60 
Oement  .  ^0 


Cohslstericy^  ^  ^  Particle  Siae 

of'Mortar.  .of.  Moftaf  ’-I^^^  Remarks 


thin  Or  u®®  d  carbonaceous 

■’  -thih '■■  ■  ■v'Part.icie.  ■  size. >'■'  Or ,:use  .-.a  c...arbonace.ous 

O.'TSt..  .'/^battef 
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Table  continued- 


semlthlck 

Fartidie  dise  i.5 

— - 

semlthldk 

Parific le  s ise 1 » 5 

semithick 

Particle  size  1*5 

mm,  mm  mi 

semithick 

:  Particle  size  1.5 

thick 

thick 

V  T" 

Or  use  heat-resistant 

reinforced  concrete 

dry  .  V, 

thick 

■Particle  size  5*15 

Particle  size  2 

chapter  II •  The  Laying  of  Re¬ 
fractory  Bricks 


Section  1.  Blast  Furnace  Brick¬ 
laying 


No  13 »  In  the  brick  construction  of .the  blast  fur¬ 
nace,  the  method  of  parallel  [simultaneous]  laying  of  the 
r^d  brick  outer  shall  with  the  inner  lining  may  be  adopted. 


No  14.  The  bricklaying  operation  is  allowed  to 
proceed  only  after  the  center  position  of  the  furnace 
shell  has  been  determined  and  the  iron  notch,  tuyeres, 
slag  notch  and  large  sets  of  structurals  have  been  pro¬ 
perly  installed  according  to  specifications. 

No  15.  The  level  and  the  diameter  of  the  blast 
furnace  brick  layers  should  be  checked  after  every  five 
layers  of  bricks  have  been  laid. 


16 


No  16i,fhe  bricX  on  surface  of 

the  ir^ed  brick  outer  ah^ii  bhouild  bi^  grooved* 


:;$rickiayi]iis^pf;,Fnib^^^  ^  ■ 

•  No  17,  ;.3.efD?:pv|)^^r^^^^^  Ipid  Ifor  the  furnace 

base  3  the  foundetioh:  pipt .  b%  ^^pyel©A .  .  P,  f  ^5Pe ,  cl’^y 

cetaent  8§i^nd  laortafr  aocjrordlnjg  tbv^i^ia  .spbc Iflod  elevation 
of  the  bottom  surface  of  the  lowest  layer  pf jbridks  of 
the  furnace  base. 

'  Nb-  :  The  furnac  ffliist  be  selected 

accordlns  to  their  hei^t  and  thickness.  Only  bricks  of 
the  same  height  are  allowed  to  be  used  in  the  same  layer, 
and  brlc'fea  .bf  the  same  thlpknepa  dn  same  row.  .[The 
term  '-thickness’l... here  refers,/^^  width  of  , 

the  brieksi-l  .  ^  -r  ;  k::Q  v'.- 

No  19.  The  parallel  row  brlcklsiying  method  should 
be  adopted  for;  the  fprnace  base., .  jThb.h’^icks  of  ad  jacent 
layers '  Should  *  be  staggered  ^  ;  The  ;?^a 

the  topmost  layer  of  the  furnace  base  Should  form  a  30-45 
angle- with  the  center  line  of  the:  irpp  inptoh. 

No  20,  The  bricklaying  of  the  furha, be  .base,  should 
begin  from  the  center  line  and  the  verticality  of  the 
flrSt.-^6w  'must  bSi. strictly  maintained.,.  ;  ,  i 

'  •  ;  No  21.  ^  The.- horizontal  deviation  of  t,he>brick  f  ; 

surface  of  each  layer  of  the  furnace  base  shouid^ 
greater  than  :flve.  millimeters.  ;  .  .  :  : 

No  22.  The  bricks  at  the  contact  points  between  '  - 
the  furnace  base  and  the  iron  sheet  need  not  be  care¬ 
fully  processedl"  the  .forming  of  .natural  Joints  is  allowed. 
The  joints  are  tamped  •soi.idly  with  the  filler  specif  ied 
by -the' design.- 

■  ■  No  '23,  .  The  thlokpess-.of  the/bnipk  :Jo  , 

furnace-base  cannot  exceed  one ‘mllii'meter,  •  .  "  / 


2,  Bricklaying  ot  -  BHartiabe  Hearth 

No  24.  Befoi^e  the  l^yih^  ef  thi^, hearth  section, 
only  that  part  of  thb  taiifflbst  layer,  of  the  furnace  base 
where  the  wall  df  the  heart h  Is  ftbi-fbe  biiilt  needs  to  be 
smoothed  level. 

No  25.  Bricks  for  the  building  of  th^  furnace 
hearth  section  should  be  sorted  out  according  tb  their 
thickness  and  only  bricks  pf^ the.  same  thickness  majf  be 
laid  in  the  same  layer ' 

No  26.  The  laying  of  the  furnace  hearth  section 
should  proceed  from  the  iron  notch  towards  both  direc¬ 
tions.^  ■-  ,  'I 

No  27.  The  horizontal  Joints  and  the  "faag-she- 
feng"  [literally,  radiation  Joint?  possibly;,  referring 
to  the  vertical  Joints]  of  the  hearth  section  may  not 
exceed  one  millimeter  in  thickness. 

No  28.  The  tolerance  for  the  diameter  of  the 
furnace  hearth  may  not  be  greater  than  10  millimeters. 

No  29.  ■  The  horizontal  tolerance  of  each  brick 
layer  of  the  hearth  section  should  be  maintained  within 
five  millimeters 

No  30.  The  brick  'structures  within  a  diameter  of 
800  millimeters  [meaning  a  radius  of  400  millimeters]  of 
the  Iron  notch.;  the  slag  notch  and  the  tuyeres  should  be 
constructed  tightly  against  the  Iron  shell*  Where  they 
are  not  tight  against  the  iron  shell,  a.  mortar  of  similar 
properties  as  the  bricks  should  be  used  to  fill  the  spaces 
solidly. 

No  31.  -The  brick  construction  of  the  slag  notch 
and  the  tuyeres  should  be  carried  out  by  taking  the  water 
cooling  Jacket  into  consideration  or  according  to  a  pat¬ 
tern.  A  spacing  of  10  millimeters  should  be  left  between 
the  brick  structure  and  the  water  Jacket  and  this  spacing 
should  be  filled  solidly  with  a  thick  clay  mortar. 


No  32.  The  tolerance  for  the  elevation  of  the 
center  lines  of  the  tuyeres,  slag  notch  and  iron  notch 
should  not  be  greater  than  five  millimeters, 
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Jo  Bj:‘ldklayins  of  Furnace  Bosh 

Mb  :  TUb  bj^idks  bf  tlie^  bdsh  should  be  laid 
tightly  agalhst  thi  butei^  shell Surfaces  in 
contact,  with  the  outer  shell .nbed  hot  be  processed;  nat¬ 
ural  joints  are  permitted 0  However;  the  joints  ane  filled 
with  a  thick  mohtar. 

No  3^0  The  level  of  the  brick  layers  of  the  bosh 
Section  should  be  strictly  maintsined»  The  topmost  Ihyeh 
of  bricks  should  be  checked  with  a  level  and  a  guide 
ruler.  If  the  Surface  level' of  the  surrounding  wall  ex¬ 
ceeds  the  permissible  tolerance,  the  brick  surface  should 
be  chipped  or  smooiihed  off  and  made  level. 

No  35«  The  diameter  of  the  bosh  should  be  main¬ 
tained  within  a  tolerance  range  of  10  millimeters. 

No  36,  The  brick  joints  of  the  bosh  should  be  1,5 
millimeters  in  thickness. 


4,  Bricklaying  of  Furnace  Waist 

No  37,  The  horizontal  joints  and  the  ”fang-she- 
feng"  of  the  brick  layers  of  the  furnace  waist  should 
not  be  greater  than  1,5  millimeters. 

No  380  The  horizontal  tolerance  of  the  layers 
of  bricks  of  the  furnace  waist  should  not  be  greater 
than  five  millimeters^ 

No  39,  A  spacing  of  80-100  millimeters  should 
be  left  between  the  furnace  waist  and  the  outer  shell 
and  this  spacing  should  be  filled  vrith  ’’shui-cha"  or 
furnace  ash  as  construction  progresses . 

No  40,  The  diameter  tolerance  of  the  furnace 
waist  structure  is  10  millimeters. 
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5.  ,  ’0?  Euriiaoe  Body 


No  41*  ,  For  the 

turt'  bf  the  turnaob  , body,  /the  oenter  ’•,1?®®^°“^?. 

lowed  6i''  ai  templet  havlhs  the  same  incline 

i«b  body  should  be  ueed,  ,  Its»Mlas  tolerance  Is  not 

permitted  to  exceed  seven  millimeters. 

No  42,  The.4evlation."Q.f  the' furhkce  body  . 

the  center  must  hot. .exceed 

'height* '  ■ 

'  ■  No  43 .■  'i  - shade  of  36^1^  tnllllffleters  ^should  be  ; 

left  between  the  inherolinlns  Either 

;^i\i,tpra  shell  The  space  should  be  filled  with  either 

slag  or  "shSt-kaV^hd  W  filling  must 

be  guaranteed i 

No  44.  For  every  12,  layers, of  ^^® 

clay  brick  of  the  furnace  body,  a  layer  , 

brick  support  should  be  laid,  A  8P^°®  the 

meters  should  be  left  between  the  brick  support  and  the 

outer  shell. 

No  45;  Pieces  of  brick  and  debris 
allowed  to  drop  into  the  space  between  the  clay  brlc 
and  the  outer.,. abell.  ■  '  '  '  . 

■No  44; "  The'  joife^ 

bricks  should  not  be  greater  than  two  millimeters  in 
rtlctaoSrthe  joints  of,  the-  red  bricks  are  eight  mllll- 

meters;.'^-'  ;  :'  ■ 

No  47.  The  horizontal  tolerance  oj 
body  brick  layers,  should  he  maintained  within  f 

meters.'"'  ■':/  y-i-:  ^ 

:  'No  48,  Open  sbaces  for  the  a,. 

etructurll  elements^  Shbbia  be  left  In  the  furnace  body. 

?erbrlcrouier,  shell,,  acoof  lug  ‘S®  1?®^  rtoSld 
structurals  are  lust ailed  In. these  spaces,  they  snouic 

carefully  tamped  and  constructed. 


6.  Brldkl^ylng  of  Furnace  Tliii^oat 

.  No  49.  I'M  3oifa4 a  bf''tha^kt46lbi,tooat  clay- 

bricks  should  not  he. greater 

Joints  of  the  red  -brlcka  are  Sight  millimeters. 


No  50.  The  spaces  hetwe®''^  fUl’nSbS  i*06f  struc¬ 
tural  elements  and  the  surface  of  the  brick  Structure 
should  be  filled  with  a  thick  cement  mortar. 

No  51.  The  deviation  of  the  center  line  of  the 
furnace  throat  from  the  designed  center  line  is  not 
allowed  to  exceed  30  millimeters. 


Section  2.  The  Bricklaying  of  the  Hot 
Air  Furnace  and  the  Hot  Air  Piping 


No  52.  The  bottom  of  the  hoc  air  furnace  should 
be  constructed  before  the  Installation  of 
pipings  inside  the  furnace,  ^he  laying  of  the  furnace 
wall  may  begin  after  the  installation  of  hot  air  pipings 
and  frameworks  Inside  the  furnace. 

No  53.  The  position  of  the  combustion  opening 
and  those  of  the  air  distribution  openings  on  the  fire 
baffle  wall  should  adhere  strictly  to  the  designed  posi¬ 
tions. 

No  54.  A  space  of  30  millimeters  should  be  left 
between  the  clay  bricks  and  the 
is  filled  with  slag  or  shul-cha.  The 
mortar  and  pieces  of  brick  during  the  bricklaying 
operation  is  to  be  avoided. 

No  55.  The  Joints  of  the  furnace  wall  clay 
bricks  should  not  exceed  three  millimeters  in  thickness, 
those  of  the  furnace  roof  clay  bricks  should  not  exceed 
two  millimeters;  and  those  of  red  bricks  are  to  be 
eight  millimeters. 

No  56.  In  laying  the  furnace  wall, 
tion  method  of  first  laying  the  clay  bricks  and  then  the 
red  bricks  should  be  adopted. 
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No  57t  The  b^ldks  :at  the  touching  surfaces  between 
the  furnace  wall  an4;Ahc,  coid-^  pipings  should 

be  c  aref dll j  processed;*,  ,The  spadee.i.i^iiould  be  corapletely 
filled  with  moptar*' V;. 

.No  58.  ,  The-bricklaylng:  work.of  the  fumade  roof 
may  enly  proceed,  after  .screws,,  of  .the  framework  have  been 
tightened  and  after.;;th4 .  s^bru  beams  at  the  foot  of  . 

the  furnace-roof  arch  have  been  properly  Installed, 

No.  59*  ■  The  ;;jq,lh^  at ,  the Xf pur  corners  pf  the 
furnace  wall  should  be  staggered*  A'  apace.  (?f  .iQ“15 ,  ‘ 

millimeters  should  be  left  between  the  contacts  of  the 
end  walls  within  a  radius  distance  along  the  furnace  roof 
and  the  clay  bricks  of  the  furnace  roof,  and  this  space 
should  be  filled  completely  with  a.  thick  clay.,.mortar  [sic]. 

No  60,  The  brick  Joints  of  the  'hot-air  pipings 
should  not  exceed  two  millimeters  In  thickness.  No  ex¬ 
pansion  Joint  needs  to  be  left  wlthip  the  brisk  structure. 

No  61,  Durihg-.-the  laying'-of,  the  hotreir" plplngSii^ 
a  suitable  number  , of  .mater lal~feedihg,ppehihg’S/may '.he 
cut  on  the  piping.  These  , openings  are:  chrefuliy.  plo.3ed 
and  welded  solidly  after  the  work  Is  Completed' tb  gua¬ 
rantee'  a  close,‘  fit  <p0tWBen  the  .brick  .structure  .apd  the 
outer;  shell, .X—'.,..;’-,  X'.'- ■  .  . 

No  62.  The  circular  laying' of  thh  hot-air  pipings 
Is  allowed.  However,  the  brick  Joints  in  the  longitu¬ 
dinal  direction  must: be  staggered.  .  , 

No.  65.  Opehlngs  for  measuring  .gauges  should,  be 
left  on  the  hot-air  pipinga  according  .to  the  deslgh'i'  ,  • 


.  Chapter  ill.;  r  Garbbhaceo'ue  Ba,tter'  .  '  ^ 

Section  I,'  Materials  ,  .  ,  X 

No  64,  The, ..carbonaceous, hatter,, mhy  .be  .prepared  , 
from  such  materials  as  coke, Xahthraclte  coal,  cbal  tar  X; 
and  anthracene  oil. 


Note:  Technical  requli'ement 8  of*  the  materials: 

■  Cbkei 

Appearariceil^  should  he  dense  ahd  show  a  silver 
ish  grey  coldr,  and  not  a  black 
color  due'to  ihsufflcient  firing; 

Ash- dbhtent not  more  than  Ib^l 

' ■  Volatile  matter:  1^; 

.  "Fixed  ioarbon:’  85~92^« 

Anthracite  coal: 

Ash  content:  not  more  than  10^; 

Volatile  matter : ,  1^; 

Medium  coal  tar: 

Softening  point:  65-75°C. 

Soft  coal  tar; 

Softening  point:  40-60°C* 

Coal  tar  oil : 

Specific  gravity:  not  less  than  1,15. 
Anthracene  oil: 

Specific  gravity;  1,1-1,12; 

Moisture  content;  1.5^ 

Distillation  fraction:  210°C  10^;  230°C  25^ 

360Og  6Qfo. 

No  65.  The  materials  used  for  the  preparation  of 
carbonaceous  batters  Should  be  completely  dried  and  de¬ 
watered,  The  dewatering  temperature  of  coal  tar  should 
be  preferably  not  over  140°C,  and  that  of  tar  oil  and  an¬ 
thracene  oil  not  over  120®C. 
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No  ,66>  For  the  propap^ktlon  of  .a- carbonaceous  batter 
a  ooail  t air  with  a  ao'ftenlng  point  of  40^&0°C  la  preferred. 
However,  a  high  softening  point  coal  tar  mixed  with  an¬ 
thracene  oil  or  tar  Oil  to  form  a  low  softening  point  coal 
tar  may.  also  be  Used*  ,..;  ;  .  . 

No  67,  with,  regard  to  ; the  powdered  material  for 
the  preparation  of  the  carbonaceous  batter,  poMered  coke 
with  a  maximum  partlole.  slaevof  four- millimeters  or  anth¬ 
racite  coal  with  a  maximum  particle  size  of  eight  milli¬ 
meters  is  allowed.  For  the.ppwdered. material,  a  maximum 
of  30  percent  of  the  large  particle  anthraclt.e  coal  may 
be  added  to  the  powdered  cpfce#-  The;  particle  site  compo¬ 
sitions  of  the  powdered  materials  Is  shown  in  Table  2, 


Table  2,  ,  Particle  ..Slze.  Gompositlon  of 
Powdered  Materials 


Size  of  Sieve 
Opening  (mm) 

4-8 

1-4 

i  ':  *•  ‘  ‘ 

’■  f ''  r  .' 

■  0,075-1 

smaller 

than 

0.075 

Powdered  coke 

40^ 

32^  . 

28^ 

Anthracite  coal 
and  powdered  coke 

30$ 

20^ 

35^  ■  .  . 

■  .45^ 

Note:  1*  In  the  powdered  coke,  the  portion; -smaller 
than  0.075  millimeters  should  not  be 
less  than  28  percent,  •  •  - 


2,  In  the  mixed  powder,  the  portion 

smaller  than  0,075  millimeters  should 
not  'he.  lesa  ^than,  15; perceht* 

No  68,  The  ratio  of  preparation  of  a  carbonaceous 
batter  should  be  determined  by  laboratory  experiment.  The 
general/range  is  as,,  follows  .  .(weight  basis )  j  ■; 

, '  powdered  illler,  80-84^; .binder,  20-16^.  : 
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Notei  When  the  tamping  tool  for  construction  Is 
of  poor  quiilityf  ^  iow^softening  point  tar  should  he  used. 

No  69*  To  check  the  quality  pf  4  carbonaceous  , 
batlehV'^hh  prepared'  ba%'^er.  la^',^^-f^  a  test  piece  ' 

under  ' a''  pressure ’  bf-400i  kg/cm v  4nd  ..^^temperature .  of  80- 
100^0*  The  test  piece  should  have  the  following  physical;  , 

prDpertlas.,.p>fte3?  Jb®445  cS'iptDiQ'i  800-i»000®G  in  the 
absehee- of'':aii*Vv;'— 

Compressive  strength:  hot  less  than  150  kg/bin'^i 
•  ■■ '  .Dens'ity<j ’ "  i’v'ho-t:  /less  .thah'‘_l«'3. , 

"  '  ;;  If  t4ie  laboWtory  I’e  hot  ,e^  to.  carry  out  ; 

the  above  test,  the  quality  of  the  better  may.  be  tester 
by  determining  only  the  density  of  the  test  Piece  without. ’ 
calcination#  The  values  or  the  density  are  specified  as 
follovrs :  '  '  ■  '  '  ' 

;  When  the  'test  piece  IS  f.tamped.  solid  pneu¬ 

matic  tool  j,  its  densit^f  should  .no Vvi>e-.:ies8  than.  l,2$p 


Section  2,  Construction 

■  Ho  70,  The  Carbonaceous,  batter  may" be  prepared, 
elther  -oh  a  weight  ratio  basis  or  on  a,  volume  ratio; 
basis,  but  the  accuracy  must  b®  within  one  percent.  In 
the. process  of  mix  the  carbonaceous  batter/lts.  trans- 
pdrtatiph  and  applibat-ion,  special  care  should  be  .exer-  . 
cised  hot  to  let  any'  impurities  such  as  dust  and  mbist^re' 
enter  the  batter.  The  training  of  the  cohstruotloh  per-; 
sonnel;  CtO'^'p^  to}  -quality  should  be  strengh. 

thehed.  Nohcohstructlon  personnel  should', not  i?®;  allbwed 
to  enter  the  construction  site  at  will.  ■  purihg  conetruo.*?' 
tlo.n,  attention  must  also  be  paid  to  labor  protection  and 
to  fire'^re.Tention  meas^^^^^^ 

NO  71*  In  the  preparation  of  the  carbonaceous  \ 
batteri ; the  pbwdered ^filler  and  the  tar.  binder  may  be 
heated  ahd  miked  On  an' iron  plate.  The  temperature -of 
the  carbonaceous  batter  during  mixing  should,  hot  be  higher 
.than.  1^0°C.  It  must  be  mixed  homogeneously  before  it  is 
allowed  to  be  transported  to.  the- Working  site  to  he  used. 
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No  72*  Before  construction,  the  tamping  equipmeht 
and  tools  must  be  eareful!L|’  examined*  and  attention  should 
be  paid  to  their  dleanlineas,  ;  “ 

The  templet  Used  should  be  etrohg  and  its  surface 
Should  be  planed  smooth.  There  should  not  be  any  cracks, 
and  holes  in  the  templet,  .  '  ' 

No  73i,;  The  foundation  layer  of  the  furnace  base 
should  be  swept  clean  Before  construction  may  begin. 

No  The  foundation  layer  of  the  furnace  base 

should  be  coated  with  a  thin  layer  of  tar  first.  To 
raise  the  temperature  of  the  foundation  layer,  the  temper¬ 
ature  of  the  first  layer  of  carbonaceous  batter  may  be 
increased  to  180^0. 

No  75.  Pneumatic  tools  should  be  used  to  tamp 
the  carbonaceous  batter  Solid,  Manual  methods  of  tamp¬ 
ing  may  also  be  employed,  but  care  must  be  taken  to  tamp 
the  batter  as  solidly  as  possible,  '  The  work  of  applying 
the  carbonaceous  batter  should  be  continuous  and  should 
not  be  intermittent. 

No  76,  The  application  of  the  carbonaceous  batter 
should  be  carried  out  in  layers,  each  layer  being  60-100 
millimeters  thick.  Vigorous  tamping  should  begin  when  the 
temperature  of  the  carbonaceous  batter  falls  below  120  0, 

No  77,  To  carry  out  the  tamping  work,  the  tamping 
tool  should  be  heated  to  a  dark  red.  The  surfaces  of  two 
layers  of  carbonaceous  batter  should  be  Joined  at  an 
angle.  When  the  first  layer  of  carbonaceous  batter  has 
been  solidly  tamped ,  it  should  have  a  rough  surface.  Its 
quality  should  be  checked,  and  when  found  to  meet  speci¬ 
fications  the  second  layer  may  be  applied. 

No  78,  When  tamping  reaches  the  iron  notch,  slag 
notch  and  tuyeres,  special  care  should  be  taken  to  make 
sure  that  the  batter  is  solidly  tamped.  Furthermore, 
the  quality  of  the  protective  layer  must  also  be  assured. 
This  is  to  prevent  any  damage  after  production  has  begun, 
as  a  result  of  oxidation  of  the  carbon. 

No  79,  The  templet  may  be  taken  down  when  tamping 
is  finished,  and  only  after  the  batter  has  cooled  and  its 
quality  examined  and  found  to  meet  specifications.  Finally, 
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a  protective  layier  not  less  than  half  a  brick  [in  thickness] 
is  built  nri  the  itihei*;  Burfadee  A  dry, -refractory  clay 
powder  of  10-26' idlliini'ette^s  thick  is  filled  in  the  space  • 
between  the  protective  layer  and  the  carbonaceous  batter*  , 


,  ,  Heat  Resistant  -'Re- 

..  ’^._  ,r  .  ^  '  V'^'s'lstant' ..  '  ■-■■  -.■■■ 

Section  1«  General  Speclflcatlohs 

No  80*  For  blast,  furnaces -below  55  cubic  meters 
in  volume,  heat  resistant,  Reinforced  concrete  structures 
may  be  used  in.such  sedtlons  as  the  outer  shell  of  the  > 
furnace  body,  the  supporting  column  of  the  blast  furnace, 
the  dust,  eliminator  and  the  -roof  of  the  tubular  hot  air 
furnace..  Heat  resistant  concrete 'structures  may  be.  used 
for  the  inside,  lining;' sections  of‘  the' blast  furnace  body', 
the  angles  of  the  alrrdellvery  piping  and  the  tubular 
hot-air"  furnace,  '  ■ 

No  81.  Special  calculations  should  be  made  of  the 
combined  Influence  of  temperature  and  loading  stresses 
on  the  heat  resistant,  reinforced  concrete  and  heat  re¬ 
sistant  concrete  Structures  v  -  .  ,  '  -  •  :  ■  ,  i:  ; 

;  .  ;N^^^  The  compos^.ion  of  heat  reslstanf  cbncrete 

is  determined  from  the  design*,.:  The  properties  and  per¬ 
missible:  ^working  temperatures  of  the  heat  res latant -con¬ 
crete  are  .given  In  Tabl  e; '3,:  '  .  .  .  .  --’‘i 

No  85.  For  heat  resistant  structures  Which  either 
fidid"  very  large  loads -or-  are.  subjected  to  severe  impact 
and  abrasive  action, , the  standard  grade  of  heat  resistant 
concrete  made  from  c'emeht  must  hot  be  lower  than  200  and 
that  made  from  waterglass  not  lower  than  150, 

No  .84,  For  the  steel  of  principal  'st'res'8"  ltt  the  ’ 
heat  resistant,  reinforced  concrete  structure,  t.he  use  of 
tc  deformed  steel  Is  most  suitable.  For  the  other  frame¬ 
work  steel  and  steel  bands,  ti;  or  t,  round  steel  may  be 
used.  The  use  of  cold  processed' steel  (cold  stressed. 
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cold  drawn  and  dold  rolled)  the  ^teeljtendon  (chin)  of 
principal  strebd  in  heat  resistant,  structures  is  riot  per- 

No  .85,  ..  With  ridsarid  i-o  the  .maximum  working  tgmper- 
ature  of  the  steel  tendon,  it  should  not  exceed  550  C  on 
the  low  temperature  side  and  550°C  on  the  high  temperature 
side  of  the  structure.  To  prevent  the  steel  tendon  from 
being  subjected  to  too  high  a  temperature,  the  position  of 
the  steel  tendon  should  be  on  the  side  of  lower  tempera- 
tube  as  much  as  possible. 

No  86,  The  heat  resistant  reinforced- concrete  for 
the  blast  furnace  body  part  of  the  outer  shell  should  not 
be  less  than  150  millimeters  in  thickness.  The  steel 
ratio  of  the  .[circuliar  direction]  steel  of  principal 
stress  is,0.5-0.8  percent  and  that  of  the  vertical  direc- 
tiori  steei  tendon  is  0»3”0»6  percent,  '  The  thickriess  of 
the  steel  tendon  protective  layer  should  not  be  less  than 
30  millimeters  in  thicicness.  The  materials  used  in  the 
preparation  of  the  heat-resistant  concrete  should  be 
selected  on  the  basis  of  the  strength  of  No  200  and  a 
temperature  of  1,000°C,, 


Table  3.  Properties  of  Heat-Resistant  Concrete 


1 

Maximum 

Concrete 

- r 

Materials 

1  Concrete 

Strength 
under  j 

Item 

workirig 

j  Fine-  ' 

Skeleton 

Standard 

maximum  j  Remarks 

No 

temp. 

ground  j 

(ku-liao ) 

.  .  No 

temp,  ! 

(kg/cm'^)  1 

(®G) 

part  1 

.  - 

part  . 

1  ' 

Heat-resistant  Concrete  Prepared 
.  from  Alumina  Cement 


1 

1 

1,400 

none 

. ..  1 .1. 1  1  ^ 

[  chromite 

150-300 

50-100 

1  ,  rr  -r 

1  and- 

chromium  & 

i  ■ 

i 

magnesium 

1 

i 

,  type  of 

i 

!  ■  V 

prepared 

1 

i 

'  i  ' 

f  ■  1  '  I 

material 

?  i 

1 
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Table  continued^*- 


t 


2'V 

Lf36o, 

■  ■'.:--nO'be.:' :  ■ 

{, 

4 

J 

I  *  '  •  ; 

prepared :  ■ 
Olay 

iftat erlal 
of  not 
less  than 

l,73Q'p. 

in  degree 
oT;  fire  re¬ 
sistance 

**' 

^  ^  .  %  '■  . 

■ 

35-100 

Heat  Resiatant-Conrete  Prepared 
from  Silicate  Cement  -  ) 

3 

:  1,200'. 

prepared 

'  ,  40 

prepared 

10^300 

35-100 

use. 

••  ,c-- 

; 

clay- 

mat  erlal 

clay 

material, 

under 

acid 

of-  not 
-  less  than 
i  1, 730*^0 
in  degree 
of  fire 
reslsw  : 
tance 

o  f  no  t  :  '  j 
less  .than 
l,730vP, 
in .degree 
of  fire 
resis¬ 
tance 

f 

corrosive 
environ¬ 
ment  not 
permitted 

4 

1,150 

prepared 
:  Clay 
material 
■  and 
;  ”#lilt  e 
sand •9.’  . 
;  atone”  ■ 
of  not 

prepared 

clay 

material 
of  "hsleh- 
t8*^^m-  . 
shih,'* 
"white 
sand- 

100-300 

:  35-100 

Same 

as 

above 

■J.  .  -■ 

lesav.v.,-,' 

than 

1,650°G  ^ 

in  de¬ 
gree  of 
fire 
resis¬ 
tance 

fftone'!: 
and-  f'chlao 
-pato-shlh” 

,  of  no  t 
lower  than 
a,€50°C 
in  degree 
of  fire 
resistance 

;  OQ 

Tabl^  continued-** 


1,100 

j 

i 

prepat*eii 
,  clay 
material  i 
and  j 

quartz 
sand  of  | 
not  j 

lower 
than  _ 

! 

pt^epered 

clay  ’ 
of  not 
lower 
than  - 
1,580°C 
in  de^' 
gree  of 
fire  re- 

1&500 

! 

35-100 

-  -•:! 
! 
1 
i 

I 

i 

1 

i 

-  j 

1,580®C  . 
in  de¬ 
gree  of 
fire  re¬ 
sistance 

sistance 

t 

1,000 

powdered 
coal  ash 

-do-  ^ 

■  ■ 

100-300 

■ 

35-100 

700 

pumice 
stone, 
clay 
product 
pieces, 
powdered 
coal  ash 
and "blast 
f urnac  e 
"shui” 
cha" 

basalt, 
diabase 
and  "an- 
shan-  ' 
yen" 

150-300 

' 

100-200 

700 

-do- 

blast 
f urnac  e 
slag 

100-200 

70-140 

700 

-do- 

tuff  and  • 
clay  pro¬ 
duct 
pieces 

100 

70 

30 


use 

under 

acid 

coi’ro- 

siVe 

environ¬ 
ment  not 
permit¬ 
ted 


-do- 

-do- 


do- 


Table  continued-^ 


•  Heat-^¥'a'i st'attlS '  'CTbnc jr*^i^*‘W^par ed- 

from  Slag  Slil  lb  ate  Ciemelft 


12  i  700  see  Note  basalt,  150-500  100-200 

!  2  diabase 

!  -and;. '^'".a'n-  ■ 

i  shaih--’’' 

I  ;  ■ 

13  700  -do-  :  "  blast  :  70-140 

furnace  j 

-'r’aiag’  '  -T: 

14  700  -do-  “  'tuff  and' flOO  -  70 

clay  bro-j 
duct  ' 

pieces''' 

J  i.<  /' 

Heat-Resistant  Concrete  Prepared 
from  Water  Glasb  Containing  So¬ 
dium  Flubro silicate 

50^  of  suitable 
original  for  use 
strength- • in  the 
at  800®C  presence 
of  NaCl, 

NaoCO-z, 
NapSOr, 
NaP  &^re- 
generated 
alkali 
solution 

90-180  same  as 

above  & 

:  places 

'under 
'•acid 
action 
( exc  ept 
HF) 


15  1,200. 

magnesite" 

ftaghesite  j 

150-200 

brick 

brick, 

. . . .  . . 

I  .places,.,;. . 

.c,hromer . 

-  . . .  .  ... 

■  1 

i 

i  and  metal- 
1  lurgical 
!  ma^esite' 

^magnesium 

brick 

.  ■  1  •  ’  !-.■  j  .1  \ 

pieces  S' 

'  .'■  [• 

] 

f  iL  -  ' 

metallur¬ 

r'  V  r'l 

1 

I 

gical  '1 

magnesite! 

16  ■  '^1,000-1 

■  bferome-:  ■ 

j 

i 

:-o;  •  :>; 

■:faagne-  - 

■■■vv'’-::  /C 

'Slum  ' 

Chromite  1 

100-200 

..  -  . . .  ;  ...  ...  V 

mineral 

1 

V  .* 

.  <•  ,  u.  ,  1.1,^ ..  .1. 

‘>•'1 

-i 

1 

}  1 

' 

j 

j 

use 

under 

acid 

corro¬ 

sive 

environ¬ 

ment 

not 

per¬ 

mitted 


Table  continued*-- 


17 

1,000 

.prej^Mtdd 

clay 

1 

preparedi 

i 

,ipaT2oo  1 

! 

90-180  1 

same 

as 

clay  .  v  i 

material 

material  | 

above 

of' not 

of  not 

lower 

lower 

1 

than 

than  =  ^ 

1,730''C 

1,730°C- 

in  de- 

in  de-  : 

gree  of 

'  gree  of  . 

fire  re- 

fire  re- 

. 

si stance 

slstance 

18 

'  900 

prepared 

semi  acid 

100-200 

90-180 

same 

clay 

refrac- 

as 

i 

material, 

tory  ma-  ’ 

above 

quartz 

terial  .. 

i 

1 

! 

< 

sand  and 
"an-shan- 
yen" 

or  pre- 
1  pared 
clay  of 

i  ^ 

1 

1 

hot 
lower 
than  V 
i,58b°p  : 
in  de¬ 
gree  of 
fire  re¬ 
sistance 

. 

Note:  1,  Clay  product  pieces  under  item  7  refer 
to  broken  pieces  of  red  bricks,  tiles 
and  waste  materials  from  the  ceramic  and 
pottery  Industry. 

2.  Fine  ground  materials  should  be  added 
when  the  amount  of  slag  in  the  slag 
silicate  cement  is  less  than  90  percent. 

No  87.  The  heat  resistant,  concrete  inner  lining 
of  the  furnace  body  may  be  laid  with  concrete  blocks;  ones 
of  around  30  kilograms  would  be  suitable*  The  heat-resis- 
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%knt  concrete  foi*  the  making  of  .  blocks  Wb©  selectgd  on 
the  basis  of  a  maximum  we rklng  tempepature  of  1,200  c* 

No  88,  For  the  furnaOe  bodj  Of  a  55  Oubic  meter 
blakt .  fvtrnade*  thb  ihltoess  of  the;  concrete  blocks 
should  not  be  less  than  575  millli^ters}  for ^ a  blast/ 
furnace  of  less  thati  28  cubic;' ieter's*  the  thickness^  . 
should  not  be  less  than  345  millimetersi  ^ 
millimeters  should  be  lfft.between  the  outer*  ®v®iL? 
inner  1  inlng . .and  , this, /^hcb^  tf  „i2 

sulatlng  mate:«lal:  aer  vShul-^  or .  slag  , cotton*  At  one 
meter' Intervals  along  the  height  of  the  inner <- lining,^© 

ring  of  supporting  layer  shotild' be  built  to  hold  up  the 
heat  insulating  materiel, ...  .  .. 

No  89.  To  facilitate  Inspection,  repairs  and_- 
observation-,  a  manholo  pf  , approximately  500  x  70O  inllll- 
meters  should  be  left.'  ;on;.  the  h  Part  Of  the  furnace 
body  outer  shell*'  , 

No  90*  The  construction  of  the  furnace  body 

outer  shell  as  .a  slngl®.  body  Is.  preferred..  . 

No  ^91.  ''Tao-iel-shlh’’'  liiterally  ,  1^  1 

type]  of  heat  resistant.,  .reinforced.  c;ohcrete;^plates  are 

used  for  the  roof  of  the  hot-air  furnace, 

temperature  of  the  heatrrealstant  concrete  is  1»200  0  ana 
its  strength  , is  , NO  150.,  •.  Three:  steel  :tjndons 
are  .principal  .tensile  stress  .steel  tendons ,  Frefabricat^ 
plate's- afe>p:^ferr,ed...  ■'■V' '  .V- ■  . 

:N,0 M2I  ..:  A'.he.at  ,  resistant  reinforced  .concrete-  with  > 
a  working 'temperature  Of  7.00°.G;  :may  bemused 
shell  of  the  dust  eliminator.-  its  ■thioknesB_ should^ no t^^ 
be.  less  ,  than  150  millimeters. 

.the. .principal  ,  stress  circular  c 

ahd  that  of  the  vertical  direction  steely tendon  4s  0.3-0. 5 

'percent..  .The  strength  of  the  i-y,.-- 

should  not  be  below  No  150.,  The  Protective. layer  thickness 
for  the  steel  tendon  should  not  be  less  than  30  milli-  -  ^ 
meters.  For  the  skeleton  part  of  the 

Of  redbrlok  or  a  blast  furnace  slag  of  better  stability , 
etc.,,\may;be.:Used.i 
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SStjiiori  2o  Materials 

Mo  93  i  For  the,- feindliig  ra'£c|''e^hlhi  Of  the  heat-re¬ 
sistant  concrete,  alumina  cement silicate  bOment,  and 
slag  silicate  cement  and  water-glass  With  not  less  than 
50  percent  of  ''shul-cha"  added. 'may  be  Used. 

,  Note;  ,  Voioanic  aSh  silicate  cemeht  using  diato- 
maceous  earth,  pumice  tuff  hr.  waste  aluminufiii  sulfate  as 
water  hardening  material  is  nOt  permitted  in  the  prepatra- 
tion  of  heat-resistant  concrete. 

No  9^.  The  standard  of  cement  must  not  be  below 
No  300,  ■  ,y  '  '  •  : . '  ■  ^ 

No  95.  The  modulus  of  waterglass  should  not  be 
below  2,6,  but  it  should  not  be  higher  than  3.2  either* 

A  modulus  between  2,6-3. 2  should  be  used. 

No  96,  For  the  fineness  of  the  various  types  of 
fineground  materials  used  (quartz  and  powdered  coal  ash 
excepted),  it  should  be  guaranteed  that  not  less  than  70 
percent  of  the  material  pass  through  a  No. 0085  screen 
(4,900  openings  per  square  centimeter). 

No  97,  Quartz  sand  used  as .  fine  ground  material 
should  contain  hot  less  than  90  percent  silica.  For  the 
fineness  of  this  material,  it  should  be  guaranteed  that 
not  less  than  85  percent  of. it  pass  through  a  No.  0085 
screen.  However,  the  amount  of  the  material  passing 
through  a  No.  0150  screen  (1,600  openings  per  square 
centimeter)  should  be  100  percent. 

No  98,  The  ,,f  ineness  of  powdered  coal  ash  used  as 
a  fine-ground  material  should  meet  the  requirements  speci¬ 
fied  under  item  number  97.  And  it  should  contain  not  less 
than  25  percent  of  AlgO-j  and  not  more  than  four  percent 
of  sulfate  and  loss  from  heating  should  not  exceed  eight 
,percent. 

No  99,  The  particle  size  of  coarse  skeletion  ma¬ 
terials  used  in  large  and  thick  structures  should  not 
exceed  40  millimeters,  but  in  other  structures  it  should 
not  exceed  20  millimeters. 
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^6  100*  The  grading  of  fine  skeleton  iliaterlala 
ehould  folibw  the  requlfeuienta  .of  Table  .4* 


Table  4,  O-^adlng  of  Fine  Skeleton  Material 


Sieve  opening  size 

(clear  diameter ,  mlilimeters) 

5,0  1.2  0*3 

0*15 

Fraction  of  material  goln^ 

through  sieve  (^,  weight  basis) 

85-100  45-80 

5-30  0-25 

No  101*  Ohromlte  should  contain  not  less  than 
55  percent  chromic  oxide  (0r20-i),  not  more  than  nine 
percent  silicon  oxide  (SlOp),  not  more  than  two  percent  , 
calcium  oxide,  and  it  should  not  6 pntaln  any  harmful 
impurities.  -  , 

No  102,  Refractory  clay  brick  pieces  and  broken 
pieces  of  Semi -acid  products  used  as  coarse  and  fine 
skeleton  materials  in  the  manufacture  of  heat-resistant 
concrete  should  meet  the  following  requirements: 

1,  The  degree  of  fire  resistance  should  meet  the 
figures  listed  under  Table  3, 

2*  The  limit  of  compressive  strength  should  not 
be  lower  than  100  kilograms  per  square  centimeter* 

3»  They  should  not  contain  any  slagged  and  vitri¬ 
fied  particles, 

4*  Used  acidified  refractory  clay  products  con¬ 
taining  more  than  0,3  percent  sulfate  should  not  be  used. 

No  103*  The  limit  of  compressive  strength  of 
broken  pieces  of  red  bricks  (green  bricks)  should  not  be 
smaller  than  100  kilograms  per  square  centimeter.  Dirt 
and  mortar  on  used  bricks  should  be  cleaned 'off , 
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No  ,  104*  T-  Wator  waed  In  i&he  tnixlns  of  ordinary  con- 
eret©  may  be  used.,  In.  .the,  mixing  Of  hbatirireslstan't  con-*, 
Crete, 

No  105,  Rust  on  thfe  stOel  should  be 'Cleaned  Off  -- 
before  using,  ■  Electric  welding,  nr  .iroh  wire  may  be  e.iii-; ,. 
ployed^  In^,  J^oining  and  stabilizing  the  steel  tendons i  ^The 
requiremeht  of  contact  connection  is  the  same  as  'ln  erdi**” 
nary  reinforced  concrete,  •  ■  :  -v: -  ^ 

No  .106,  Before  pouring  the  concrete,_  the  templet 
shou^id  be  c  aref ully  '  examined  as  'to  it s  design  '’requiretfient s 
and  its  firm  anchorage, 

-No  107,:  '  %©  heat.-r.eslstaht : cone ret'O:  may. be  either 
mechanically  or  .ir:anual:iy  mixed,  ...The  addit,lon;  of  materials 
should  -be  .'carried*  out  on  a  ..weight  basis.,  .  The  .accuracy 
of  the  cement,  fine  ground  material,  and  water  weights,  ; 
should  be  within  two  percent  and  that  of  fine  and  coarse 
skeleton  materials  should  be ?wi thin  f lye  percent*  , 

V  .  No; 108,  Before  mixing,  the .mixing  pipe,  bucket  ; 

(or  Jar)  and  iron  plate  should  be  carefully  cleaned  of  *  , 
any  dirt,  impurities  and  remaining  pieces  of  ordinary 

concrete, .  v.,  v'  -v;-  -.  . ,  •: 

No  109o  The  process  of  mixing  the  heat-resistant 
concrete  is  the  same  as  mixing  ordinary  concrete.  The 
various  materials  should  be  .mixed  thoroughly  in, their  ^ 
dry  state  and  then  water  added.  When  waterglass  is  used 
in-  the  preparation  of  the  heat-resistant  concrete,  only 
tvro  thirds  of  its  total  quantity  la  first  added.  The 
mixture  of  fine  ground  material  and  sodium  fluoro silicate 
la  then  added  and  this  is  ifoUowed  by ;  f ine  and  poerae 
skeleton  materials,  ,  After  .mixing-  for :  2-5  minutes,  the  ...  •  ; 
remaining  one  third  of  waterglass  is  then  added  and 
mlxlng^is' continued:  immediately,  .j .  v,f , .  . 

'  •'  ’  C  No ;  110  i.  V ..  The;  f  luid  ity  ;  of  the ;  heat-res  i  s  t  ant  c  on- 
Crete  should "be.  determined  by  the  method  of  tamping,  - 
When  the  vibration  method  is  employed,  its  ”tan-lo-tu 
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[lit ©rally i  degree  of  crumbling]  should  not  be  greater 
than  20  mlllimetOl^a;  when ;  manual  iaiplhg  methods  are  em¬ 
ployed,  It  may  be  50*50  millimeters# 

No  111.  The  heat-resistant  cohOrote  should  be  poured 
in  layers  and  the  thickness  of  each  layer  should  not  ex'- 
Oeed  25O  miliimeters,  ’^'eh  manual  tamping  is  permitted j 
its  thickness  -should  not  , be  greater  than  150  millimeters. 

. N0  II2,'  ivheh  construction  with  heat-resistant 

concrete  having  a  cement  binding  material  is.  carried  out. 
above  +7°C,.  no  special  curing  method  needs  to  be  employed. 
However,  when  construction  is  carried  out  below  7  -C, 
winter  construction  methods  should  be  used. 

No  113*  When,  heating  a  heat-resistant  concrete 
prepared  with  alumina  cement,  the  temperature  should  not 
be  above  +25°C;  when  heating  a  heat-resistant  concrete 
prepared  with  silicate  cement,  the  temperature  should 
not  exceed  +40°Co 

No  114,  '^en  pouring  heat-resistant  concrete 
which  has  been  prepared  with  waterglass,  a  temperature  of 
not  lower  than  +15^0  should  be  guaranteed,  .  : 

No  115.  The  addition  of  calcium  chloride  is  not 
permitted  during  the  winter  construction  of  heat-resis¬ 
tant  concrete.  The  heating  of  heat-resistant  concrete 
which  has  been  prepared  with  cement  may  be  done  electri¬ 
cally  or  by  steam.  Only  dry  heating  is  allowed  for 
heat-resistant  concrete  which  has  been  prepared  with 
waterglass  (electrical  heating,  superheated  steam  heat¬ 
ing  or  steam  heating  in  a  closed  pipe),  and  a  good  air 
circulation  should  be  maintained  to.  allow  steam  evapora¬ 
tion. 


Section  4,  Curing  and  Dismantling  of 

Templet  ■ 


No  116,  For  heat-resistant  concrete  prepared 
with  a  cement  binding  material  and  construction  under 
normal  temperatures,  water  curing  should  begin  24  hours 
after  pouring.  For  heat-resistant  concrete  prepared  with 
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Tatele  Rulea  of  t)ry->* 

/ing-,-and':Hektlng- wl4h,  Heatl^;$  ' 

.e.  ;  ■  Equipmeat '  • 

- . .  1/  - •  — . .  i.  .^.i.  ■■  I  i.i.  . . . 

Technical  .  .  .  .ThlokndSe'of  .Struc- 

Cotidltlona  '  ■  Unit  -.v*.:-  4nral  Pairt '(centl-  :  Remarks 

^  ’  meter)’'' 

.below  20  20-^0  over  40 


Rate 'Of 'heatins  . 

•np.  to  100-150-0  .;  '  • 

Minimum  main- 

talned  time,  ;  ■  day-  .  .  .,..  .  „t.  ;  .  ..■  ■.  •- 

10Q-150®C"  ■  .  ■■  ni^tr  OVJ^,;.  .3'.:  r  l:  >'  : 

Rate:  of  -heating^'  '■*'  ’  .' .V,.,  .... 

100-150°C-.tD--  :■  '■  . . .  ■  r-r-:  r^.:- 

600^0  ^C/hr  100-200  50-100  25-50 

Rate  of  heat-  < 

insi'-6oo°c  40  ■ 

working  temper-.'  not  250  100 

ature  •  C/hr  ,  „  a.peol.fied  n:.^  ' 


silicate  cement  the  •  proc.es a  Should,  be  delayed  for  six., 
days,  and'  for  heat-resistant  concrete  prepared  with  ■ 
alumina  'bement  if  Should  be  delayed  for  two  days. :  ■  " 


•j :  '  •  No  117^ 
wltJa  Wat ergias  S 


For  heat-resiatarit  concrete  prepared.: 
the  pouring  Of  water  on  the  concrete 


during  hardening  is  forbidden* 


No  118,  The  time  of  templet  dismantling; of  heat- 
resistant  rOinforCed  concrete  and  heat-resistant  concrete 
must  follow  the  following  rules : 


1,  Templets  of  ordinary  s true tU^®.®;*  tt^ose  for 

concrete'  prepared' with  'alu^lha  bement  should;  wait  '  for  _  -  - 
one  day  and  night ;  those  for  epnerete  prepared,  with  sili¬ 
cate  'cement  should  wait  for  f ive.dayS;  and  nights;:  and  : :  '  • 
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those  for  concrete  phejisred  with  waterglass  should  wait 
foh  three  days  and  nights* 

2*  TedipiOtO  oJ?  more  important  structures:  those 
foh  Oonorete  prepared  with  alumina  ceineht  should  wait 
for  two  days  and  nights;  those  for  concrete  prepared 
with  silicate  cement  should  wait  for  seven  days  and 
nights;  and  those  for  concrete  prepared  with  Whterglass 
should  wait  for  three  days  and- nights. 


.  Section,  5.  Drying  and  Heating 

No  119*  For  heat-resistant  concrete  prepared 
with  cement  binding  materials,  drying  is  carried  out 
after  the  designed  strength  has,  been  attained*  For 
hoat-resistant  concrete  prepared  with  waterglass,  drying 
may  proceed  immediately  after  the  dismantling  of  the 
templet.  • 

No  120.  Drying  with  heating  equipment  should 
proceed  according  to  Table  5* 


TECHNIC AL  SPECIFICATIONS  FOR  THE 
CONSTRUC  T  ION  OF  SMALIi  C ONVERTER 
LlNp^.  (PIAFT)  . 


[TNia  la  a  tr^nalatlon^b^^^  article  sub-  ; 

mltted  by  the  Capital  Construction  l)ep'art:meht,  Ministry 
of  Metallurgical  Industry,  appearing  In  Yeh-chlh  Chlen- 
she  (Metallurgical  Construction),  No  12,  Peiping,  21 
April  1959,  pages  ^*18 -19.]. 

No  1.  These  technical  specifications  apply  only 
to  small  cbnyerters  which  use  sintered  dolomite  batter 
as  their  tnner'linin’gB*,  ^  .  ■  ■  ■ 

No  2,-’  ;The'b’att.e,r;^-a  yith  a  binder 

and' a-'fillbr-#  .yy'; v- 

Coal  tar  or  a  mixture  of  coal  tar  and  tar  oil 
(chlao-yu)  may  be  .used  as  binding  .materials,  and  wintered 
dolomite  is  used  aa-the  filler «  ; • 

No  3.  The  use  of  aqueous  type  of  binder  in  the 
batter  la  forbidden* 

No  4,  The  composition  of  the  batter  on  a  weight 
basis  is;  filler  100:  binder  7  -  10. 

Note;  Less  than  70  percent  of  recovered  dolomite 
may  be  used  in  the  filler.  The  use  of  recovered  dolomite 
is  especially  suitable  for  fillers  whose  grain  size  re¬ 
quirement  Is  below  one  millimeter. 

No  5.  The  particle  grading  of  the  filler  is 
generally  (weight  ratio  %) ; 

Particle  size  4-10  millimeters  30 

Particle  size  1-4  millimeters  20-30 

Particle  size  below  1  millimeter  40-50 

No  6.  Dolomite  calcined  at  above  1,500°0  should 
be  used  as  the  filler;  1/he  use  of  a  greyish  white,  loose 
and  lightly  burned  dolomite  is  not  allowed. 
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ilo  76  .  ,5he  tthemioal  composition  o  the  unburnt  or 
crude  dolntalte  should  be:  MgO  .not  less  than  17  percent j 
SiOo  not  more  than,  two  percehti  s.ncl  .Rg^j.not  qlore  than^^''- 
two  •percetit i  The.  chemical  composition,  pf.  th  , 

doibinlte  should  be  i  MsO/not  leif;  pan  58^':p  -SlOg  ; 

not  more  than  seven  perc ent , .  ;not.  ^ore,  than'  seven 

peroentj  and  :the  loss  of  weight  upon,  sintering  Should  be 
less  than  otte  percent*  , 

|io;  :  The,  us  sintered  dolomite  hydrolyzed 
as  a" ’i’elhlt;.  of  dampness  Is,  forbpden. 

:  <  No'-  9.*  ,  Both-  sinpredj dolomite  and,  recovered  dolO-  ■ 
mite  material  should;  be  kept  Ini  a  dry  .plaiee*  .  The  time  •< 
of  their  storage  should  .  no.t  epeed  f  ive  days,.''whlie  ths^^  , 
time  of  storage  of  powdered  materlar  should  nOt  exceed 
two  days,"  The  material  should  not  be  nilxed  with  such 
impurities  as  f luorlte.s :  sand  .or;-  earp,. ;  V  .  ,  ^ . 

.  .  No  10,  In  preparing  the  .plomlte'  batter*,  a  .cpai  ; 
tar  with  a  softening  point  of  TSpOfc  ' 

low  softening  point  coal  produced  by  mixing  a  high 
softening  point  tar  with  anthracene  oil  or  tar .oil  may 
also  -be .used,  ^ 

Wo  11,  Petroleum  tar  should  hot  b’e  used  as  binder. 

No  12,  The  binder  should  be  heat-processed  and  : 
its  water  content  must  be  below  0,5  percent*/  ^ 

No  139  .i ,  Before  mixing*  large,  medium*  ;ahd  shall  V 
particle  size  fillers -should  be  separately  heated  ohan 
iron  plate  to  l60-180°bo  The  binder  should' be  dried  by  ■ 
heating  at  a  temperature  of  150-l80'C  before  it  cap  be 
used, 

'  No  14o.^  During:  the  process  of  mixing,  the  large 

and  medium  particle, size  fillers  should  be  soaked  first 
in  the  binder'  for  at  least  five  minutes  before  the  shall; 
particle  size  filler  is  added  and  homogeneoueiy  mlXedo 
The'  temperature;  during  .mixing  phould  be  maintainal  nt. 
around  140°G,.  -..l  .  ^  , 

Noter«  -The  mixed .materia  hpt  ehow  white  ■ 

spots  or  the  presence  of  pil  particles. 
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No  15i.  Before,  the  plastering  of  the  converter 
lihin^j  the  plastering  hammer  U^ed  should  be  preheated. 

The  plastering  process  must  be  Carried  out  contlnously 
and  evenly  with  e^rery  fuU  blew  followed  by  a  half  blow. 
The  mixing  and  the  plastering  shopld,  be.done  simultane¬ 
ously  and  closely  coordinated,  fbe  method  of  thin  layers 
and  repeated  plastering  should:be  adopted  for  the  tuyere 
Section. 

No  l6.  The  .plastering  shobld  be  carried  out  in 
layers.  Each  layer  of  material,  is  6.0-80  millimeters 
thick.  During  the  process  of  plastering,  the  temperature 
of  the  ■material  must,  be  above  100  0  and  the  surface  tem-^ 
perature  of  the  material  layer  should  preferably  be  above 
80°C  after  the  layer  has  been  plastered  on. 

No  17.  The  degree  or  density  of  compactness  of 
each  layer  of  plastered  batter  may  be  examined  by  a  five- 
millimeter  diameter  flat  head  steel  rOd;  when  the  steel 
rod  la  forced  against  the  plastered  batter. with  the  hand, 
it  should  not  enter  into  the  compacted  better, 

■  No  18.  When  the  plastering  work  progresses  to  the 

air  pipe  section,  the  angle  of  the  air  pipes  should  be 
guaranteed  at  less  than  6-8  degrees. 

No  19.  In  drying  the  converter  lining,  air  should 
be  pumped  in  immediately  and  continuously  after  the  fire 
is  lighted  to  raise  the  temperature  rapidly.  The  air 
pressure  should  be  gradually  increased  from  low  to  high. 
The  drying  temperature  should  generally  reach  above 
1,400°C.  The  drying  time  is  approximately  6-12  hours. 

Note;  During  drying,  the  tuyeres  should  be  heated 
more  than  the  other  parts. 

No  20.  It  is  suggested  that  the  shape  of  the  con¬ 
verter  hearth  follow  that  of  the  diagram  shown  below.  The 
rectangular  shape  is  selected  for  the  tuyere  section. 

No  2l.  During  production,  maintenance  should  be 
strengthened.  Overblowing  and  underblowing  should  be 
avoided.  Moreover,  the  consumption  of  silicon— Iron  and 
fluorite  should  be  reduced  in  order  to  prolong  the  life  of 
the  converter  lining, 

END 
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